We have investigated the effect of finite Larmor radius on the Rayleigh-Taylor instability of a semi-infinite, compressible, stratified and infinitely conducting plasma. The plasma is assumed to have a one dimensional density and magnetic field gradients. The eigenvalue problem has been solved under Boussinesq approximation for disturbances parallel to the magnetic field. It has been established that for perturbation parallel to the magnetic field, the system is stable for both stable and unstable stratification. For perturbation perpendicular to the magnetic field, the problem has been solved without Boussinesq approximation. The dispersion relation has been discussed in the two limiting cases, the short and long wave disturbances. It has been observed that the gyroviscosity has a destabilizing influence from k = 0 to k = 4.5 for ß* = 0.1 and for ß* = 0.1 up to k* = 2.85 and then onwards it acts as a stabilizing agent. It has a damping effect on the short wave distur bances. For some parameters, the largets imaginary part has been shown in Figs. 1 and 2.
In tro d u c tio n
Chandrasekhar 1 has given a detailed account of the investigation of the Rayleigh-Taylor instability as carried out by various research workers under varying assumptions. Rosenbluth, Krall and Rostokar 2, Roberts and T ay lo r3 and Juk es4 have pointed out the stabilizing influence of F.L.R. effects on a plasma, which exhibits itself in the form of magnetic viscosity in the fluid equations.
Melchior and Popovich5 have studied the effect of F.L.R. on the Kelvin-Helmholtz instability of a fully ionized plasma. Ariel and Bhatia have con firmed the stabilizing influence of F.L.R. on the Rayleigh-Taylor instability of a semi-infinite plasm a6 and rotating plasm a7. T alw ar8 studied the RayleighTaylor instability of a rotating fluid of variable density omitting F.L.R. effects. In this paper we have studied the F.L.R. effects on the RayleighTaylor instability of a plasma of variable density and variable magnetic field. The semi-infinite plasma is assumed to have a one dimensional density and magnetic field gradients. The plasma is supposed to be compressible and infinitely con ducting. The cases of longitudinal and transverse perturbations have been discussed separately. The study of the coupled modes is rather unwieldy. 
L in earized E q u a tio n s
We consider a stratified fluid contained between two planes z = 0, a in equilibrium under the action of a variable horizontal magnetic field H0(z) along the x-axis and a gravitational field g = (0 ,0 , -g) pointing downwards. The fluid is assumed to be compressible and infinitely conducting. The linear ized hydromagnetic equation are:
3 dp r p 0 fddo
where dp is the perturbation in the isotropic part of the pressure tensor and *dP=*dp + dP* (5) and U, h, dg and dP* respectively denote the per turbations in velocity, magnetic field, density and the pressure tensor taking into account the F.L.R. effects.
For the magnetic field acting along the z-axis dP is given by bPxx = d p , dPyy = dp-Q0v dPzz = dp + o0 v Pyz -^P zy -? 0 ^W e introduce the displacement vector such that U = d^/dt, (7) where £ = % \ £x "H 2/i £y + % i £z i ( 8 ) xi? y z \ being the unit vectors along the x, y, z axes respectively.
At this stage, we assume that the magnetic pres sure is proportional to the mechanical pressure and that the medium is isothermal. The initial distribu tions are chosen so as to satisfy the equilibrium equation The distributions taken are as under
coc being the ion-gyration frequency while N and T where Q s and Hs are the density and the magnetic are respectively the num ber density and the tem-field at z = 0. perature of the ions. The z-axis has been taken in Elim inating do, dp, dP* and h from Eq. (2) with the vertical upw ard direction. It is worthwhile to the help of Eqs. (1 ), (3 ), (4), (5) and (10) we note that the gyro-viscosity, v, is not uniform. obtain 
wave. Equation (12) = 0 , 
Following Hosking and Marinoff 9 for stability we write 
where v*0 = T /(4 m coe) .
The solution of the above differential equation appropriate to the boundary condition at z* = 0 i.e. s*2 = 0, can be written as
where m12 are the roots of the equation
[co*2 r 2 J *02 + S2 (co*2 -A:*2 S2) ] m2 -( / 2 + yT S2) (co*2 -A:*2 S2) m + (co*2 -A:*2 S2) 2 = 0 .
The second boundary condition requires that £*2 = 0 at z* = 1 which amounts to m t -m2 -2 i I 71,
where / is an integer. Equation (31) We write Eq. (32) in the form which is suitable for discussion: oo*6 -aoo*A + b oo*2 -c = 0 ,
where a, b, c respectively are the coefficients of to*4, o f 2 and a constant term, divided by the coefficient of co*6. It is easy to see that Eq. (33) has all the roots positive because c > 0 and ab -c > 0 . Also, if ß* changes to -ß* or g*2 changes to -g*2, i. e. to unstable stratification, we find that the three roots of (33) still remain positive. Hence we conclude that the system is stable for both stable and unstable stra ti fication for the disturbances parallel to the ambient magnetic field.
Transverse Oscillations:
We put k*z = 0 and k*y = k*, then Eqs. 
Eliminating £*y from Eqs. (35) and (3 6 ), we obtain the differential equation for £*z : 
In deriving Eq. (37), the restriction div £* = 0, has not been imposed and v*2, v* Dv*, v* ß*2, v*2ß etc. have been neglected.
For the system under consideration, to be stable, we assume that ^*2< 1 [Yu, 1965] . Expanding exp(/Tz*) and retaining only terms of the order of v* ß*, we are left with a differential equation with con stant coefficients if we neglect v* ß* g*2. The omission of the term v* ß* g*2 may be a little more stringent but the variation of gyroviscosity has been taken into account through the differential operator.
Applying the usual foregoing boundary conditions as in case I, we obtain the dispersion relation: Equation (42) gives negative dco* for large k* and so we conclude that it has stabilizing influence over the unstable modes given by Equation (40). 
